The given article considers the problem of machine parts working capacity increase based on the complex surface treatment. The authors proposed perspective method of surface treatment that it should be in the elastically plastic deformation of friction surfaces in an alternating magnetic field. In addition, a mathematical apparatus, which makes it possible to reveal the most rational treatment regime, was proposed.
Ensuring the machines and mechanisms durability is one of the most important topics of modern scientific research in the field of engineering. This area is devoted to many scientific researches, which are based on various ways to change the surface layer of metals through all sorts of influences, in order to increase the contacting parts wear resistance.
The metals with increased wear resistance need in advanced development -space, military industry, etc. is particularly expressed [1] [2] [3] [4] [5] . That is why an in-depth analysis of existing methods, identification of the most highly effective ones among them and applying them with the greatest impact is an actual problem, which many well-known scientists concern in their researches in the field of engineering.
The apparatus for obtaining the wear resistance best indices in the various methods application is usually the mathematical modelling of rubbing surfaces triboengineering processes. Its application allows us to find reasonably the patterns of the various factors influence on the response function (wear resistance), and then predict its variation depending on the variation of the factors. Factor characteristics values search and change are carried out until the best results are obtained within the framework of the planned studies ( Fig. 1) .
As it is known [6] [7] , the task of a specific joint or unit wear resistance increasing does not often provide for a qualitative modification of the wear material structural composition in its full-blast, but takes into account only the modification of its surface layer, since the protection of the mating parts from wear is in some cases achieved by surface hardening. In the general case, surface strengthening is considered as an increase in the microhardness of a surface and other mechanical characteristics, such as roughness, elasticity, fracture toughness, etc. To improve the structural composition of the wear materials surface layer various methods of actuation are used: mechanical strengthening, surfacing, spraying, combined methods, etc [8] [9] [10] . This approach simplifies and reduces the cost of parts with increased performance production. One of the methods of increasing wear resistance, which is currently insufficiently studied and has a huge potential, is the use of metals magnetic treatment and combined methods based on it [11, 12] . Selection of treatment processing modes varies depending on the particular installation, various factors of influence, processing method, etc. A huge number of factors combinations, the continuing study of the various kinds magnetic influences effects on metals and other materials -all this does not allow us to cover this area in full, therefore, the work to improve the properties of metals based on this treatment remains in demand today. Based on this, the combined magnetic treatment of metals was chosen as the "research target".
The principle of the chosen combined method consists in applying a surface plastic deformation in the alternating magnetic field. In this treatment method, the workpiece is placed in a closed space into which steel balls of a certain dimmer and a dopant are filled up. Due to the energy of the magnetic field, the steel balls and the alloying substance move in collision with the workpiece. In this case, the surface is deformed at the micro level -a more smooth and regular microrelief is formed, plasticity and microhardness are increased. At the same time, diffusion mass transfer to the surface layer of dopant molecules takes place, which is especially important in hard-to-work parts of the workpiece. It should also be noted that the diffusion mass transfer of the dopant onto the surface of the workpiece leads to the change in the physical, chemical, and electromagnetic characteristics of the friction surface, while the workpiece material itself does not change its original properties. This method, when selecting a dopant with the necessary properties, allows controlling the operational characteristics of the friction surfaces to be treated.
The selection of technological regimes for such a method of actuation on the metals surface layer consists in planning the experiment and in profound analysis of the results obtained.
To obtain maximum values of wear resistance with combined magnetic treatment, the concept of a sequential experiment was used as a basis for the research [13] . Among all possible approaches to the planning of the experiment, this method allows us to find with the least expenditure ,gradually, in the first approximation the area of the factor space in which the maximum values of the desired function are found. The principle of the concept of a sequential experiment consists in carrying out random series of experiments in a given area and then moving towards obtaining maximum values, until the extremum of the sought response function is reached, provided that the selected factors are adequate.
Treatment period, the filling volume of the working chamber with pellet and the pellet diameter were chosen as factor characteristics ( Table 1) .
Since to search for the response function maximum values it is necessary to carry out a large number of expensive and labor-intensive experiments, it was decided not to conduct a full-factor experiment and fall back to a fractional-factor experiment. This is necessary in order to obtain in the studied process linear approximation first approximation and chosen by us factors influence on it. This approach proved to be more expedient in connection with the savings of funds and time in the search for maximum values. Since to search for the response function maximum values it is necessary to carry out a large number of expensive and labor-intensive experiments, it was decided not to conduct a full-factor experiment and fall back to a fractional-factor experiment. This is necessary in order to obtain in the studied process linear approximation first approximation and chosen by us factors influence on it. This approach proved to be more expedient in connection with the savings of funds and time in the search for maximum values.
The most common method for designing a fractional-factor experiment plan is to search through the values of the variable factors only at the boundaries of their research (at the upper and lower levels) [14] . At one of the experimental points, three experiments were carried out, which is necessary to determine the experiment reproducibility dispersion.
The planning matrix ( Table 2) was made according to the following rules:
1. Each g-th row of the matrix contains the set of coordinates zig of the point at which the g-th experiment is performed (i = 1, 2, ..., n; g = 1, 2, ..., N).
2. In the first line, all the controllable factors are selected at the lower level, i.e. zi = -1. The subsequent g-th variants of variation in the plan design are chosen as follows: in the case of a line-byline search of all options, the frequency of alteration the change level of the controlled variables for each subsequent factor zi + 1 is half that of the previous one. Variation of controlled factors occurs on two levels -+1 and -1.
3. Three experiments are added to the experiment plan at the main level (in plan, in theTable 3, these are the points of Plan No. 9.1 -9.3). 
Next, a series of experiments was carried out, in which factor characteristics were changed in accordance with the plan. The test samples had a steel grade of 40X with surface finish (roughness) Ra = 1.25 mm. According to the got data, it was necessary to obtain the regression equation by processing statistical data by mathematical methods.
Regression analysis consists of communication analytical form definition, in which the change in the effective characteristic is due to the influence of one or more factor characteristics, and the set of all other factors that also affect the effective characteristic is taken as constant and mean values [15] . In our case, the equation of the connection between the three variables x and the y response is as follows:
-where y is the dependent variable (the resultant characteristic); -x1, x2, x3 are independent explanatory variables (characteristic-factors). As can be seen from the figure 2, to process the experimental data, it is expedient to choose the linear parabolic, or polynomial type of the regression equation.
To process the results of the experiment by the method of least squares, it was decided to use a linear equation:
To calculate the coefficients of the equation using the method of least squares, a system of linear equations was composed, in general it has the following form: 0   1  1  2  2  3  3  1  1  1  1   2  0  1  1  1  2  1  2  3  1  3  1  1  1  1  1  1   2  0  2  1  2  1  2  2  1  2  3  2  1  1  1  1  1   0  3  1  3  1  1  3  2 
The solution of the equations system resulted in the following values of regression coefficients: а0 = 0,035, а1 = 3,819, а2 = 0,059, а3 = 0,901
The regression equation after substitution of the obtained coefficients has the following form: 
Having made the estimation of the obtained equation adequacy (Table №3 and Table  №4 ), a conclusion was made about the obtained dependence adequacy. Processing regression coefficients were determined as the result of the obtained experimental data, according to which it is possible to draw conclusions about the each combined treatment factors significance on the friction surfaces abrasion resistance. As can be seen from the obtained equation, the diameter of the fraction (x1) and the processing period (x3) are the factors that have the greatest impact on the wear resistance after combined magnetic treatment. By varying them and adding combined action other parameters to them, it is still possible to achieve the treated surface wear resistance increase by finding the optimum values of these factors, as well as attracting factors having a more significant influence on wear.
The wear value obtained from this empirical dependence has a discrepancy with theoretical data of no more than 10%. This already indicates a sufficient level of the developed mathematical model, although the use of fractional-factor experiment leaves the prerequisites for more accurate researches in the zone of the factor space in which the maximum of the objective function (wear resistance) was obtained. Thus, this analytical apparatus makes it possible to determine the wear rate of the specimens' friction surfaces treated under different processing regimes, and thereby reveal the most rational treatment regime. In our case, this mode is №2 (x1= 4 mm., x2=35%, x3=7 min.), since in this mode of processing the minimum wear values were obtained from the entire series of experiments.
Also, based on the obtained data (figure 3), it can be concluded that the use of the selected combined magnetic treatment is promising. Wear indicators decreased by an average of 20%, which at low costs for this type of influence will make it possible to reduce the machines and mechanisms parts with high performance characteristics production cost.
Fig. 3. Diagram of wear dependence on combined treatment technological modes

